hw3_solution.nb

innerproduct [vl , v2 ]:=1/2Integrate[vlxConjugate[v2], {t, -1, 1}1;
norm[v_] :=3Sqrt [i nnerproduct [v, V]];

General::spelll : Possible spelling error: new symbol name "norm" is similar to existing symbol "Norm". More...

uo =1;
ul =t;
u2 =t "2
u3=t~"3;

Pl ot [{uO, ul, u2, u3}, {t, -1, 1}, PlotStyle - {Bl ack, Red, Green, Blue}, | mageSi ze » 6007;

1
.

-1 -0.5
-0.5 +
1t
tr'rp:uO
@0 =tmp/normitnp] // Sinplify
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tnp =ul

tnp -=i nner product [tnp, ¢0] ¢0
¢l =tmp/normitnp] // Sinplify
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i nner product [tnp, ¢0] ¢0
i nner product [t np, ¢1] ¢l
/normtp] // Sinplify

Silg

i nner product [t mp, 0] ¢0
i nner product [tnp, ¢1] ¢1
i nner product [tnp, ¢2] ¢2
/normitnp] // Sinplify
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Pl ot [{¢0, @1, ¢2, ¢33}, {t, -1, 1}, PlotStyle > {Bl ack, Red, Green, Blue}, | mageSi ze » 6007;

[EEY

i nner product [¢0, ¢0],
i nner product [¢0, ¢1],
i nner product [¢0, ¢2],
i nner product [¢0, ¢3]},
i nner product [¢1, ¢0],
i nner product [¢1, ¢1],
i nner product [¢1, ¢2],
i nner product [¢1, ¢3]},
i nner product [¢2, ¢0],
i nner product [¢2, ¢1],
i nner product [¢2, ¢2],
i nner product [¢2, ¢#3]1},
i nner product [¢3, ¢07],
i nner product [¢3, ¢1],
i nner product [¢3, $2],
i nner product [¢3, ¢3]}

}
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X=Sin[nt]

xhat =
i nner product [x, ¢0] ¢0 +
i nner product [x, ¢1] ¢1 +
i nner product [x, ¢2] ¢2 +
i nner product [x, ¢3] ¢3

xtayl or =
(D[X, {t, 031 /.t 50)/0! %1+
(D[x, {t, 1} 50) /11 % (t -0) +

1/.t
(DIX, {t, 2}] /.t 50) /21 % (t -0)"2+
(D[x, {t, 3}]1/.t>0)/31%(t-0)"3

sin(rt)

7(-15+7%)(5t2-3)t 3t
+_
23 bis

w3
rt—

Pl ot [{x, xhat, xtaylor}, {t, -1, 1}, PlotStyle - {Bl ack, Red, Blue}, I mageSi ze -» 6001];
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Pl ot [{x -xhat, x -xtaylor}, {t, -1, 1}, PlotStyl e - {Red, Blue}, | nmageSi ze » 600];
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norm[x - xhat ]2 // N

0.00439012

The Taylor series is a much better approximation near the point of expansiont = 0, but is relatively bad away fromt = 0.
The minimum mean square error (MM SE) approximation spreads the error out over the interval, and isn’'t as good as the
Taylor seriesisnear 0, but isn't as bad near the edges.
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